A structural in silico analysis of the immunogenicity of l-asparaginase from Escherichia coli and Erwinia carotovora.
Acute lymphoblastic leukemia (ALL) is a type of cancer with a high incidence in children. The enzyme l-asparaginase (ASNase) constitutes a key element in the treatment of this disease. Four formulations of ASNase from a bacterial source are currently available. However, these formulations are characterized by their high immunogenicity, resulting in the inactivation of the drug, as well as in the occurrence of hypersensitivity reactions in a large number of patients. In this work, we performed an immunoinformatic analysis in order to clarify structural aspects of the immunogenicity of the asparaginase from Escherichia coli and Erwinia carotovora. For this purpose, we performed the prediction of immunogenic and allergenic epitopes in the structure of asparaginases by using the relative frequency of immunogenic peptides for the eight alleles most frequently distributed worldwide. This study showed that there are no significant differences in the level of immunogenicity between the two enzymes, while asparaginase from E. coli presented a higher relative frequency of allergenic epitopes. These results are consistent with previously published reports. However, from a structural point of view, to the best of our knowledge, this is the first report describing the structural determinants that contribute to the hypersensitivity response to this treatment.